Relaxation of rat resistance arteries by acetylcholine involves a dual mechanism: activation of K+ channels and formation of nitric oxide.
The relaxation of rat mesenteric resistance arteries to acetylcholine was studied in vessels (normalised internal diameter 230-330 microns) mounted in an isometric myograph and contracted with noradrenaline (5 microM). Removal of the endothelium abolished acetylcholine-induced vasorelaxation, whereas pretreatment with NG-nitro-L-arginine (500 microM) only inhibited the response partly. The relaxation was, however, completely inhibited by NG-nitro-L-arginine when the arteries were contracted with 80 mM K+. Acetylcholine-induced vasorelaxation was also attenuated by pretreatment with the K+ channel blocker, iberiotoxin (100 nM), and the combined pretreatment with iberiotoxin+NG-nitro-L-arginine completely blocked vasorelaxation to acetylcholine. Further, vasorelaxation to acetylcholine was attenuated by tetraethylammonium (5 mM), 4-aminopyridine (1 mM), and BaCl2 (100 microM), respectively, whereas glibenclamide (1 microM) and indomethacin (10 microM) were devoid of effect. Vasorelaxation to the nitric oxide donor sodium nitroprusside was not influenced by iberiotoxin. We conclude that in rat mesenteric resistance arteries, there is a significant nitric oxide-independent component of acetylcholine-induced vasorelaxation, which is mediated by activation of several types of K+ channels, in particular large conductance Ca(2+)-dependent K+ channels.